Background: Breast cancer patients experience a variety of altered appearance -such as loss or disfigurement of breasts, discolored skin, and hair loss -which result in psychological distress that affect their quality of life. This study aims to evaluate the impact of socioeconomic status on the altered appearance distress, body image, and quality of life among Korean breast cancer patients. Materials and Methods: A cross-sectional survey was conducted at advocacy events held at 16 different hospitals in Korea. Subjects were eligible to participate if they were 18 years of age or older, had a histologically confirmed diagnosis of breast cancer, had no evidence of recurrence or metastasis, and had no psychological problems at the time of the survey. Employment status, marital status, education, and income were assessed for patient socioeconomic status. Altered appearance distress was measured using the NCI's cancer treatment side effects scale; body image and quality of life were measured by the EORTC QLC-C30 and BR23. Means and standard deviations of each outcome were compared by socioeconomic status and multivariate linear regression models for evaluating the association between socioeconomic status and altered appearance distress, body image, and quality of life. Results: A total of 126 breast cancer patients participated in the study; the mean age of participants was 47.7 (SD=8.4). Of the total, 83.2% were married, 85.6% received more than high school education, 35.2% were employed, and 41% had more than $3000 in monthly household income. About 46% had mastectomy, and over 30% were receiving either chemotherapy or radiation therapy at the time of the survey. With fully adjusted models, the employed patients had significantly higher altered appearance distress (1.80 vs 1.48; p<0.05) and poorer body image (36.63 vs 51.69; p<0.05) compared to the patients who were unemployed. Higher education (10.58, standard error (SE)=7.63) and family income (12.88, SE=5.08) was positively associated with better body image after adjusting for age, disease stage at diagnosis, current treatment status, and breast surgery type. Similarly, patients who were married and who had higher education had better quality of life were statistically significant in the multivariate models. Conclusions: Socioeconomic status is significantly associated with altered appearance distress, body image, and quality of life in Korean women with breast cancer. Patients who suffer from altered appearance distress or lower body image are much more likely to experience psychosocial, physical, and functional problems than women who do not, therefore health care providers should be aware of the changes and distresses that these breast cancer patients go through and provide specific information and psychosocial support to socioeconomically more vulnerable patients.
Introduction
Women with breast cancer experience a variety of side effects that alter their physical appearance: loss or disfigurement of breasts, discolored skin, alopecia, weight loss or gain, arm swelling (Harcourt, 2005; Frith et al., 2007; Moorey, 2007) . Although patients try to take these living, social activities, relationships, and quality of life (Rosenberg et al., 2013) .
While altered appearance results in substantial distress in breast cancer patients, there were limited studies regarding factors associated with it. Current research primarily focused on either clinical or demographic factors such as age, stage of breast cancer, treatment types, and length of survivorship (King et al., 2000b) ; Rosenberg et al., 2013) . Researchers found that patients with mastectomy had worse body image compared to those who received breast-conserving surgery (King et al., 2000; Janz et al., 2005; Fobair et al., 2006) . Patients who had additional treatment such as chemotherapy or radiation therapy had worse body image and elevated depression compared to patients who received surgery only (Schover et al., 1995) . Young and short-term breast cancer survivors had more distress due to altered appearance; its impact on their quality life was more profound compared to older and long-term breast cancer survivors (King et al., 2000) .
Socioeconomic determinants of health have been discussed in the literature, and the need to tailor patient care has been widely expressed (Preston, 2010) . Studies regarding socioeconomic status and its differing effects on the health of breast cancer survivors have focused primarily on assessing clinical and pathologic characteristics, quality of life, depression, and anxiety (King et al., 2000; Karakoyun-Celik et al., 2010; SchmidBuchi et al., 2013; Wang et al., 2013) . To our knowledge, however, no study has assessed the association of altered appearance distress with socioeconomic status in breast cancer patients. Individuals from varying socioeconomic backgrounds experience different levels of altered appearance distress because they may face different barriers such as lack of resources (information or physical) or lack of social support, which can hinder their ability to manage distress.
Distress, impaired body image, and physical and social impairment are all associated with supportive care needs (Ogden and Lindridge, 2008) . Identifying the most vulnerable population among patients receiving breast cancer treatment will enable us to provide better care for breast cancer survivors and inform health professionals to support such patients more effectively. The objective of this study was to examine associations between socioeconomic status (employment status, marital status, education, and income) and altered appearance distress due to breast cancer treatment. More specifically, this study aimed to identify the socioeconomically vulnerable population of breast cancer patients who would suffer from higher altered appearance distress, lower body image, and lower quality of life.
Materials and Methods

Study participants
Study participants were recruited between May 1 and August 30, 2009, at breast cancer advocacy events held at 16 different hospitals in Korea. The events were aimed at teaching breast cancer patients make-up skills and know-how for looking good with altered appearance due to cancer and its treatment, helping them to restore their self-confidence. Anyone could participate in the events and they were free of charge. Details of the study design and recruitment are described elsewhere (Cho et al., 2014; Choi et al., 2014) .
Subjects were eligible to participate if they were 18 years of age or older, had a histologically confirmed diagnosis of breast cancer (stage I to III), had no evidence of recurrence or metastasis, and had no psychological problems at the time of the survey.
We approached 457 breast cancer survivors; 353 (77.2%) agreed to participate in the study. Among them, women who had a psychological problem (n=10), recurrence of the disease (n=37), or who were stage 4 (n=1) were excluded from the study, resulting in a total of 305 study participants.
To evaluate actual altered appearance-related distress and to minimize recall bias, we used the data of only the 126 patients diagnosed with breast cancer within less than 12 months who would experience altered appearance at the time of survey. This study was approved by the institutional review board (IRB) of the Samsung Medical Center, and all study participants provided written informed consent.
Measurements
To measure the altered appearance distress due to breast cancer treatments, we used the National Cancer Institute's cancer treatment side effects scale, which was developed to measure distress caused by general alteration in appearance. Patient's choices were 'not at all', 'a little', 'quite a bit', or 'very much'. Each response was assigned a numeric score (not at all=0, a little=1, quite a bit=2, very much=3), where higher scores indicate higher distress. We used the European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 (QLQ-C30) and the breast cancer specific module (BR-23) which has been translated into Korean and validated to assess body image and quality of life of breast cancer patients (Yun et al., 2004) . Body image was assessed using the four questions of BR-23 quality of life using two questions for global health status of EORTC QLQ-C30.
For socioeconomic status, we asked the study participants' marital status, educational level, employment status at the time of the survey and monthly family income. We also reviewed the medical records to obtain information about date of diagnosis, stage of disease, type of surgical procedure received, and adjuvant treatment status.
Statistical analysis
We scored the body image and quality of life questionnaires according to the EORTC scoring manual (Fayers et al., 2001) . We linearly transformed the QLQ-C30 and BR23 data to yield scores from 0 to 100; a higher score represented a better body image and higher quality of life (Fayers et al., 2001) . For assessing the impact of socioeconomic status on altered appearance distress, body image, and quality of life, we calculated the mean and standard deviation of each outcome and Socioeconomic Status and Altered Appearance Distress Among Breast Cancer Patients compared them by socioeconomic status. We used multivariate linear regression models to analyze the relationships between socioeconomic status and altered appearance distress, body image, and quality of life. In multivariate analysis, we adjusted for variables that could be potential confounders: age, marital status, education, employment status, monthly family income, disease stage at diagnosis, current treatment status, and breast surgery type. All statistical analyses were performed using STATA 12.0. Statistical significance was defined as p<0.05.
Results
Characteristics of participants
The mean age (Standard Deviation) of the patients was 47.7 (8.1) years; 48.4% of patients were 40-49 years of age. Of the total, 83.2% were married, and 85.6% received more than high school education. In terms of employment status, 35.2% of the patients were working or on leave of absence (employed); 64.8% were unemployed (housewives or retirees). About two-fifths (41%) of the patients had more than a $3000 monthly household income. There were 31%, 48.4% and 15.9% stage I, II, and III breast cancer patients, respectively. One-third of the participants were receiving either chemotherapy or radiation therapy at the time of the study; 45.8% had mastectomy.
Altered appearance distress, body image, and quality of life by socioeconomic status
Breast cancer patients with less education suffered from higher altered appearance distress than those with higher education (1.78 vs 1.56), but it was not statistically significant. Patients who were employed had experienced significantly higher altered appearance distress compared to unemployed patients (1.80 vs 1.48; p<0.05). Similar to body image, patients who were employed had worse body image than patients who were not employed (36.63 vs 51.69; p<0.05). In terms of monthly family income, patients who had higher income (≥$3000) reported better body image than patients with lower income (<$3000) (42.02 vs 53.23; p<0.05), and it was statistically significant. Although quality of life seemed to be affected by all four of the socioeconomic factors, education was the only associated factor that had statistical significance.
Patients with less than middle school education reported much lower quality of life compared to patients with more than high school education (45.10 vs 60.36; p<0.05).
Factors associated with altered appearance distress, body image, and quality of life
The results of multivariate analysis of factors associated with altered appearance distress, body image, and quality of life are displayed in Table 3 . With the adjustment for age, disease stage at diagnosis, current treatment status, and breast surgery type, the socioeconomic status was significantly associated with altered appearance distress, body image, and quality of life. Employed patients had statistically higher altered appearance distress (0.39, .27) than the unemployed patients. Patients who had higher monthly family income (≥$3000) were more likely to have better body image by 12.88 (±5.08) points than patients who had lower income (<$3000)), and it was statistically significant (p<0.05). In terms of quality of life, patients living without a partner had poorer quality of life by 9.6 (±4.76) points than patients living with a partner or married (p<0.05). Patients with higher education had better quality of life by 17.16 (±5.36) points than patients with lower education after adjusting for all other confounders, and it was statistically significant (p<0.01). Among demographic and clinical characteristics, surgery type was the only factor associated with body image in a multivariate model. Patients who had mastectomy reported about 10 points lower body image score than patients with lumpectomy (p<0.05).
Discussion
Our research described the impact of socioeconomic characteristics on altered appearance distress, body image, and quality of life among 126 Korean breast cancer patients who experienced altered appearance due to breast cancer treatment. We found that employed or socially active women had significantly higher distress from altered appearance and worse body image compared to housewives or retired people who were relatively socially inactive. Education and income had a positive effect on body image, and women who had higher education or higher income were more likely to have better body image than women with lower education or lower income. Overall quality of life was associated with participants' marital status and educational level.
In our study, employment status was significantly associated with altered appearance distress and negative body image after adjusting for age, disease stage, current treatment type, and breast surgery type (p<0.05). According to a recent study conducted in Malaysia (Tan et al., 2012) , when breast cancer survivors resumed their jobs, dressing for work was an issue. Survivors were not able to dress properly in a more 'symmetrical' body image presentation, and their self-conscious awareness erodes their self-esteem especially in younger women. (Tan et al., 2012) .
Working women might experience more distress due to altered appearance because of an unsupportive social environment towards breast cancer patients in the work place, which potentially worsens their body image as well (Maunsell et al., 1999; Kim et al., 2012a; Cho et al., 2013b) . Regardless of highly developed medical science and increased survivorship in Korea, people had negative attitudes towards cancer patients (Cho et al., 2013b) , and altered appearance might hinder breast cancer patients' social activities and job performance (Kim et al., 2012a) . According to a national survey performed in 2009, 35.2% of the general Korean population agreed or strongly agreed that cancer patients could be easily recognized by looking at them; 45.3% said that they felt uncomfortable when they were with cancer patients (Cho et al., 2013b) . Similarly, a 2011 study found that over 10% of cancer survivors experienced social discrimination because they had cancer (Cho et al., 2013a) . Korean women with breast cancer said that they felt anxious about changed appearance and felt that co-workers were staring at their face and body (Kim et al., 2012a) . Patients tried to conceal alopecia from co-workers and neighbors because of the negative stigma towards cancer patients (Kim et al., 2012a) . Although Korean breast cancer patients might experience more altered appearance distress and poorer body image because of negative attitudes towards cancer patients in Korea, working breast cancer patients across the world might experience similar challenges and difficulties, especially women in Asian countries (Kim et DOI:http://dx.doi.org/10.7314/APJCP.2014.15.20.8607 Socioeconomic Status and Altered Appearance Distress Among Breast Cancer Patients al., 2012a; Cho et al., 2013a; Cho et al., 2013b; Cho et al., 2014; Choi et al., 2014) .
Several studies found that breast cancer patients often experience difficulties when continuing to work or returning to work after treatment because they had to cope with functional changes, support from co-workers and employers, and job flexibility (Ahn et al., 2009; Tiedtke et al., 2010) . Therefore, it would be necessary to develop a tailored intervention program for working breast cancer patients, helping them to manage altered appearance and keep their self-confidence.
While employment status was negatively associated with body image, there was positive association between monthly family income and body image after adjusting for all other factors. This finding is similar to the studies that have reported that an increase in income was significantly associated with improvement in body image (Rumsey et al., 2004; Janz et al., 2005; Beatty et al., 2008) . Given that educational levels correlate with income level, patients with higher education and higher income would possess more information and resources to utilize for managing altered appearance and lowered body image (Ashing-Giwa and Lim, 2009). Moreover, breast cancer patients reported better body image scores when they felt that they had a choice of making the treatment decision, indicating that communication with healthcare practitioners is crucial (King et al., 2000) .
Consistent with numerous previous findings in our study, quality of life increased for patients who were married and for patients with more education than patients who were not married or patients with less education (Janz et al., 2005; Ahn et al., 2009; Ashing-Giwa and Lim, 2009; Salonen et al., 2009) . Breast cancer patients who were married had more physical and psychosocial support than patients who were single, divorced, or separated because their husbands or partners helped them cope with changes and negative emotions (Ahn et al., 2009; Ashing-Giwa and Lim, 2009; Salonen et al., 2009) . One study found that physicians spend more time with affluent and educated patients than with financially and educationally deprived patients who actually need more attention and care (Ashing-Giwa and Lim, 2009 ). This may be one of the reasons why education is positively associated with quality of life in our study. In our study, clinical characteristics other than mastectomy were not associated with altered appearance distress, body image, or quality of life. The results of our study indicate that socioeconomic factors could be better predictors of a breast cancer patient's altered appearance distress, body image, or quality of life than demographic or clinical characteristics.
Our study had several limitations. A primary limitation was that most of the data were self-reported that could be influenced by individual characteristics or social desirability. Additionally, this was a cross-sectional study; we were not sure in which direction the associations between socioeconomic status and altered appearance distress, body image, and quality of life outcome were related. Moreover, this study was performed at a community event, and people who participated in the event may be different from non-participants. The response rate, however, was relatively high, and characteristics of the study population were fairly similar to those of Korean breast cancer patients in general. Lastly, our findings may not be generalizable to other countries where people would have different perspectives on cancer, socio-economic status, physical appearance, or body image. Despite these limitations, to the best of our knowledge, this is the first study that reported the importance of socioeconomic status and its impact on altered appearance distress and body image among breast cancer patients.
In summary, our findings indicate that socioeconomic status is highly associated with altered appearance distress, body image, and quality of life. Patients who suffer from altered appearance distress or body disfigurement are much more likely to experience psychosocial, physical, and functional problems than women who do not; therefore, their family, friends, partners, co-workers, and healthcare providers should be aware of the changes and distresses that breast cancer patients go through. In addition, it is necessary to provide specific information and psychosocial supports to socioeconomically more vulnerable patients so that they can cope well with the physical changes and emotional distresses and pursue their daily activities. 
